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1. MINE VALUATION METHODS
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Expected Value (EV) computation

https://grabuma.co.id Sumber: Kreuzer, et al, 2008



The expected value (EV) method is expressed below (Faundez, et al.,
2020):

EV= (B-P-V)—-C
P, is exploration risks
P, is geological uncertainty

V is potential value (using market or income approaches)
C is all exploration costs are accounted for according to IFRS 6

https://grabuma.co.id



A. Exploration risks

Technical Factor - Geological knowledge of the exploration team 23%
- Information 22%

Geopolitical Factor |-Ownership
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- Political Risks
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2. NPV EVOLUTION - Traditional NPV & DCF
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DISADVANTAGES

Future cash flows adjustment
by a single factor

Growing exponentially with
time
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2.B. Risk-adjusted NPV
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RADR Build-up using WACC
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2.C. Decoupled NPV
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\/3. ARTIFICIAL NEURAL NETWORK (ANN) "/

'

v" Modelled based on the human
brain process

v’ Recognize patterns from data
sources

v" Analysing and simulating to solve
the complex data sources

v' Containing Input layer, hidden
layer and output layer

https://grabuma.co.id

Artificial Neural Network (ANN)

Artircial neurons simulate the basic functions of blobgical
naurons: Input, processing, output, and passing Information
to other neurons. Each Input Is given a welght to signiry how
iImportant It Is comparad to other Input.

[nput Information
fwith varang
venhts of

mpotance) Output



v' The architecture of an artificial neural network (ANN) consists of neurons organized
into an input layer, one or more hidden layers, and an output layer

v' The data from the input layer is transferred to the hidden layers for processing.

v' Each neuron in the input layer has a constant bias value

v' The processed data is then passed to the output layer, where the output of each
neuron is calculated as the total value of the input weights, adjusted by activation
functions (Ketkar, 2017)

v' The Artificial Neural Network (ANN) model is capable of handling non-linear data and
can effectively model the complex relationships between input and output data

v' However, traditional ANNs often fall short in achieving true optimization, as they
adjust weights solely based on a learning coefficient

v' To address this limitation, it is essential to incorporate biologically inspired
algorithms, such as the BA, to enhance optimization processes (Hannan, et al., 2014). s/
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hart of the Artificial Neural Networks (ANN) "

S’

Normalized
X;-X
Data > Xnorm = ﬁ i=1,23..n
max min
W,Adjust = 1
‘ W;Adjust = Learn cf X X;,0rm X

(Predicted — Xi10rm)
W, =1

Weights > W, = Rand()
TOtal > zZ= W XX]_n rm aF W1 XXZTL rm
Weights
> =1/(1+ exp(—2)
Output
Adj Output > = Xmin + Xnorm X Xmax — Ximin)

https://grabuma.co.id v




\/{ \‘/J GRabuma
“The weakness of Al —

v' Complex, high cost and time-consuming
v Fixed standard
v" No improvements
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“How to optimize random motion —

v Introduced by a Scottish L e,
Botanist in 1827 a"y e "=i,;:.=.-11_. .;-_':_. Ly

v Random pollen motionin & =
liquid is called Brownian &
motion

¢
. o
& ..“1'

TR
illi."
= 4
o
.
-
e,
&
w
*
-

!
ﬂ [ ]
L]
a
[ ]
-~
i
[
L p
-
[
.
]
il |
L
1:
iy
C ]
‘:I
a

Robert Brown (1773 — 3 . .
1858) </

https://grabuma.co.id v Y v






. GRabuma

- Metaheuristic Optimization Approaches ~—/
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- Bat Algorithm (BA) AN -

S

v Consisting of 1,000 species of Bats

v Flying mammals (small to medium)

v' Length of 2.2 to 11cm, weight of 3 — 150g, and wing span of 25cm

v Introduced by Xin-She Yang in 2010

v' Metaheuristic algorithm for global optimization

v Inspired by the echolocation behavior, pulse rate and loudness

v Using echolocation of microbats

-
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Using the sonar, the bat

can detect the distance,

size and how fast of the
target flying

B Bat sonar

2 Returning sound waves
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__Parameters in Bat Algorithm (BA) GRabuma

/ Position (x;)

- Velocity (v;)

Loudness (4;) —/

Frequency (f;) Pulse Rate (r;) / D,
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Xmax

— Search Area

D))Reflect sound waves
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C u"‘i:l' f Fixed Frequency (f; ) with ~7

Wavelength (1)

Loudness (4;)

o Bat ultrasound waves

dltrasaiingd v

Velocity (v;)
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A wavelength more than twice the length of a target vsi!! 5iss
around an object and not return to the bat.

h
low frequency wavf\:ngt

4._-

N
N0
B

N
target length

fi fmin T IB(fmax - fmin)

high-frequency wavelength

But a sound with a wavelength that is less than twice the length of a
target will generate an echo and bounce back to the bat.
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Jlowchart of Bat Algorithm

—’ START

A 4

Initial bat position (x;), velocity
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\/B/at Algorithm Parameters .

S

Parameter Value Remarks
FPopulation Size - Ranging from 10 to 40 Large population size
ncreasas the unning

JE

of the process

Loudness & Pulse Eate |- Ranging from O 1o 1 Updated each iteration
Procassas

Frequancy & Valocily - Vekcilty ranges from 0 to 1 |- Frequency represents the best kocation
- Fiying with velocity
- Affected by random frequency
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5. HYBRID MODEL

' e

Several methods currently exist to simulate nickel prices; however, no single method consistently
delivers high forecasting performance. Consequently, the combination of various forecasting
methods has emerged as a strategy to enhance overall forecasting accuracy (Mehdi & Bijadi,
2011) (Kristjanpoller & Minutolo, 2015) (Kristjanpoller & Hernandez, 2017) (Alameer, et al., 2019).

The combination of various Bayesian scenarios using dynamic model averaging was introduced by
(Drachal, 2019) to forecast the spot prices of lead, zinc, and nickel. (Shao, et al., 2019) introduced a
combination of an improved particle swarm optimization (PSO) algorithm with long short-term
memory (LSTM) networks to forecast nickel prices. To forecast medium- to long-term nickel
prices, (Ozdemir, et al.,, 2022) proposed combining Long Short-Term Memory (LSTM) networks
with Gated Recurrent Units (GRU).

https://grabuma.co.id v &Y v
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Net Present Value

T C;W

NPV=) —-C

t=0 (1 *r')';?n

Ct = net cash inflow during the period t
Co = total initial investment costs

r = discount rate

t = number of time periods




Forecasted Results
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Figure 13. Historical and forecasted nickel prices
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Mante Carlo (MC) Simulation Artificial Neural Netwark (ANN) Artificial Neural Netwark - Bat Algorithm (ANN-BA)
M SE a1 B 109 15
MAE 18,307 5, 789 13
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Adjust for country risk GRabuma
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